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PURPOSE- To further lower the on-resistance without 
leasing the breakdown strength by a method « 
tne first conductivity type reg,on wrth high 
concentration is formed on the first ma.n surface sde 
rthe semiconductor substrate region in respective 

fpaces « second adj0 ' ,n,ng conductivrty ^ b3Se 

regions. 

CONSTITUTION: Plural cells in the horizontal MOSFET 
provided on the first surface side of respective 
elertrodes such as a gate electrode 10. a source 
Lie 12 and a drain electrode 13 are arranged on 
t7e same chip. At this time, in the planar --ngement 
oattern of plural cells. source ceH reg.ons 
corresponding to source aperture parts and dram ceH 
regions corresponding to drain aperture parts are 
Sularly arranged at a specie pitch. Furthermore, one 
cS\ is composed of one drain cell region arranged in 
?he central part and plural source cell reg.ons provided 
Ttwo rows around the one drain cel. region. In such a 
ateS power MOSFET. the first conductivity type reg.on 
16 wrth high concentration is formed on the first man 
surface sSe of the second substrate reg.on 4 .n 
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1 iffiMK'f- Mft*il*^ UT^Six 

t^-Miifc> »y- b e> ft fc v -xpa □ 
k « fc»c«a«sftfcrt«*i& i k w -f >«« 

k, BuS3^f*afrfS^l-i3tt5Hu83S 1 £ffl{B9kttK 
*HBI©£ 2 iS^fcJ&J&SftfcfSffitfiSR^k,. K<BiS^ 
?S«chHul3igSS^ 1 b W >«#fcfcffilSifcT? 

rn'M^-^^WMmnt^m^ mzy—vmim. hijibus 
vaacDStia^ffliaJB 1 rawest* &ftfe«siMO 

S F E TW^ia^^t" S-b-Zl/^IH— v 7 ±J^ffl&M& 
B£ftSkk&l-, »«»ffl©-fe;v©¥fflfl«JfcE«^* 
— > i± b5 13 v - * §a □ sb k *- S V - 7 -fe ;i/ sts k mi 
re f i/ ■< >«p»tMJB-r a k w v-b^awfctf^ia 

$jCffi£©t:y? L T'EB3ftT33!K A»o 1 -3©-fe;i/t: 
(icf^SUclSBSftfc 1 ^© y-bJisW&omVfc 

?ggst<i© v— ^-fe^ss** 2 ?ijw±istt ^nfcffi^** 

-rsltM^W — MOSFETtci5V>-r. PIS t>-& -5 bu§3^ 
2 illl^- ;*^S©&IS£:fc Smil3¥3Mfcttf*$H& 
©SS 1 £fflfl!fc:*««JB 1 *«S»«*BJ«bT&*i 
kfc^S&kTrSfi&M^-MOSFETo 

ft^ffittOSS 1 iffiMHCy- b*e*tM£^bT^fiK£ft 

k « fc»c»ja* 1 **s K v -c 

2 iffiWcff^^ftfcfKffifctSKSk, ISiSffiSt 
««2:«ieK«ftSB 1 »«S H W >«* k £(£*£tn;T- 
i»5i£i*-S3|ja3U£k£DS*.x fiE^- b«3L huSBS 

ymmo&mm&mmm 1 ±®«itis» &*ifc«SMo 

S FETOflSiiS^^S-fe^P]— T-vTMiWfitllllE 
■ SftSfckfcfc:* R»ftil©-fe;i/©¥®W&E«/<* 
— > l± bu 13 V - 7- PI P SB £ *fJfo f 4 V - 7 * k <u 
13 HUW >BHP»C**Jfo*S KU-f V-feJHHttfctfaM 
Wtcflf^ofcry^-t-Ee^ft-t*!), 4»oioo-fe;i/fc 

«&<i© v -t mr«** 2 ww±»i j- e> ft fc*wt*# 

-f SffiSf <7 — MOSFET£iJ<^T> Wulfl^ 


2 ag^Si^— *fW£©&fH£*fJ5c5"t"5 H5l3(5ffita^^± 
tCiUitSSI 1 #«SOtt*«SJ&J« bTfc 5 - k ft«F« 

3 ] HuiB^as^ i mmmmm^tmrn^m 
m% i asmMOttfsatix mmmmsKm 1 asms Hu-f 

Sffiffi»2*«ffl^— **ttfc©IHIfctt»J**"i"* fro 
jRE**** 1 iSm^fc£X(£B3!3i^II«!g 1 iSm^Q 

m i itiKv-f >«^h^(pi-rsHui3S2j|tms^- 

1 Xtt 2 |B«©*ffl/^-MO S F E T. 
[0 0 0 1] 

T (LDMOS) HSU ^ftc^->ffiiri$rfS?^i" 
[0 0 0 2] 

[^*©SW] ^5fc©LDM0SkL-?^ ^J^.<S*{* 
^BUBS&KJlOWll^B- 1 0 9 8 4^T?«^l/fcH 
7, i8tSt .ta^*)©* 5 *^. SUKis ^ft^ftK 
ffi^ligi: 5 ?®''^ — >EBS^bTV>S. ll7^Ci3V^ 
T, PM#2»&»6 1 ©^ 1 3ESi*lK:(£ffitfi;«^i:*S 
N* MSiie^Jl 2 A s ffJEE$ft^ -®N* Si:gji<frJi2£ 
^tr P S145-^^StE l ©^ 1 jE@±tc P K ^ ^ 5^ 
;UB3#ffM£ftT<^3. PS^tr^^ri' J *'^)i3rttC 
NSKW>»« (NS*»*a»««) 4A s ff^^ft 

>f >W5lBl/*«7* l ^**lf' > *- PSi^-^ffi^ 

mSl O^fiK^ftTV^So ±EOPS^— ^IBl*5k 

-^IBPa54 :> e>®-Sffit!c{c:i^)B^^ft^ iSilSN* 

ftfc b' H" >HP«85*»&Olfc*t: i »)JBJ«S*lT^5, 
^Uts » 1 JiJilHttl»« 1 lCiUy-Mil 0k 
ii&fiS ftt V-^«S 1 2 &Tf H U >«ffi 1 3 ^fiK 
*2JMIHH6«»1 4CJ:»)V-^«ffil 2k» 

«SftTl*H , >«ffil 3l:^tlfei21h*l/-f> 

[0 0 0 3] 18lt MOSF ET-b^41fStSV- 
^-b^^SSVb'^'f >Hr;w^D©¥SEB^^b 



FN >««1 3ky-Hfil Ok©S»**J4fc 

»fcK(*fc*i»*H«*Bii loespgp (y-F«« 

MOSFETt^llifc!)V-^*< s 
#6 x SHEW©!*®* f ^i«CBf«©Ky^E 
B£*Vt33?>» *©«£<&© 2 x 2fIE5»J©V— •X-fe^ 
«ffiBCFN>^MS«D*«Efi3n-C^S. i<0 * 
5&M0SFET-b;Hfflifc!)©^-^Efi* S * 

[0 0 0 4] ±E«£*©LDMOS©lW£*BMi 

1-5. *2j§fn >mm 5kv-^«ffii 2fc©im 

fcIE«BE5b s HHlD$n*:tt«'e* ^-hSUl OCbt^ 
«tt±0«E#B«in*n*l:y-b«ffil 0 [STOPS 
5 ©aiS#N8JCK«5 b^-v *;i/#Jfcf££*i 

kn >«^4rttcffi* s »), ±f3^*;i'£S£*b'rig 
*;i,«*D©jaH«fc**G!i''t^&<'^ bp*, 

(CS£*U $^CNlKV-f >«^4&tSt*|pIt8iinf L +' 
[0 0 0 5] $£#©LDMOSfc43WT:Bu V— 

sw*a6«©H-iB±c»soT, a»©au*Mosr 

E T * 1 =f- V 7<t-? 2, c £ #T- £ 5 i: ^ r> P » 

cfti:i5]i$£s ffije©iHiiH"eEfis*i&v-.*-fe;i>«* 
s©-as& fn >-b;HH«DfcB*lfc*"c v-*-fe;v 

[0 0 0 6] 

bu ps^-;*ih^nsfn ^^©Raf-x-s^ 
si c <t s f «®t#© nsph' > «*»#©» 

meiT*©NS f n #©ffiJn;#*f bt* 

*CD l d m o s tat* >atft*fi«s * * © WR**** 

5. j:?j-Ji©d->jfim{£iSft^* s ^»?>^t < ' ,l fc« 
[0 0 0 7] *»HBtt, ±Efc*#TfcSftfet»©T?* 
WffifcflSTS** J: t)-Ji*>JS!ftft 

5 c i;©T- § ■SUSSUW — MO S F E T £> - 1 
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[0 0 0 8] 

C ( fifsRiJ} 1 E*©»9IH:, FN>«ttfc&**l» 
b-Cff^^iT-fc^-^^i:. K-y-h«et»tt&n 

8&tte>*ifc FN vraPSBfrfcBiJiB^ffrSfl^&fcB 
Sift C *il * 4: * & » t- $ *i fc^iSS^ 1 *«Sl F 

n >imt. «na*»fMt*ffi«c*^**9E* i £ 

®<BJi:(£&*KP.!l©^ 2 £fflffi!lfc:jfM3*ifcf£iSift®& 
fc, »(Btttt«*i:fflE«iiME* 1 mm® FN V«« 

WE«BKiM*Bsiv-*««fc»«3ftfcy 
-*«ii£Trii3B*«*» i f n >««ca« 

ztitz f n vsffio&fifis^Buia^ i £®w-ist*?> 

nfe«SMO S F E TOiIft*t4-fe^#BI-f »^ 
±K«*fflEBS*i*i:i:t»K: % K«ftflll©-fe;v©¥lB 
WfcEB^*->ttfflEV-;*WP»£*toJ-*-«V--.a 
*;u»*fc15&fiBFW HW 

1 o©-fe;vCtt*jfe8BCBB£ft & 1 o© F N >-b^ 
D -5 h5I3^ 2 iStSM^-^ ««© & IH C * tt * fi5I3* 

»fM6#«*©* i i mnmmmzB 

[ooo9] li^n 2 trnvmuz- y v >mmh* 
%m i a»«ffi©*aw*»*«*®* 1 iffl^'-^- 

isij-?,nfcv-^5apa5* i ?>®-s^ {;:i P ff ^^ h 

^SS K \y -i t , fj83*M*#*f*S&8C *5 It S 15 
KSk 1 ±®«ii:«:R»«©» 2^1S«CJ&**nfcfi* 

K(gffiKffl^i:B!li31i5©JK^ 1 FN 

if- Bt)f3«ilS^ 1 t*«sv-*««c««3 
nt v-^«aavfiiiiBK«K» 1 «ms y w >«« 

CSaisnfc FN VBffiOftBffitfffilEW 1 iBMWt 
Rlt 5>Hfc«SMO S F E TCflUtftS-fS-fe^W— 

©jpBS«l«:EB/^->tt«lt3V-^»P»K***6'*"* 
y_X-fe;^&i:H3KFN >raPSK#J®"*"3 FN 
> -b t #«B"J W CBf *© K y -C EB * ixT * 
5, #.ol-3©*^*=H:it»*»CEBS*ifcl-3©Fl/ 
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±»it e>nt^^*-r sis^^-mo s f e t t*s 

E£ bT & 3 C h £5S £: 1" 3 = 
[0010] If 5RH 3 l3*©»iBtt> ±I3W*iS 1 Xtt 
2ie«tO«S-'^ 1 7— MO S F E Ttw£5Vi~C^ hu13ES«K 

sis i mmmmmy.\tmmMmmm i *«sacitt«*tt. 

1&8BttiUS£ l ill FH ^tt*«K» 1 

»*31 KU*>1^kttfa**WE8 2i*«S'<--;*« 

«fc©HICB:J&J#e-*\ *»oil5fB?S«flEJS 1 

[0 0 11] 

#si*##sft^i©^ i ^®{pjii-a?i)S^ i mnm 

[0 0 12] »:»B2I3*©»I|BK:J30T\ 
#«'J> bT -ii * VlStaS: {£® S * 5 - i: « * 

So 

[0 0 13] 8»#«3I3*ffl»»fc#^T» 1 
> «« k * * 2 ^MM^-* ffiifi t © IB t: tt»« 

-a-r, a^aagifi 1 mnmmmx&MWt&& 1 

Ott^atBS*^ l I* W >«*fc©ffi«ft, 

^ms kw >««k^iqi-r *sb 2*«a'<-^««M 
©re*w±cBdc-r * c k t * d . 1* w > • v-* h 

[0 0 14] 

5. ftiK HlHa3;a^&©&**fcW*5V*'iaCiS 
v>TbuI307, H8K:*S«t*»#2kV»tt4;R|-*V^U 
±33?©fc©«±, Hul3i:(5l— ^*fel-3t^U SISl/fc 

[o o i 5] m i tc^-r<fc-5t^ ^^ssCTT-ii, b$&-& 
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©i-53&««4:-rsci:tJ:oTs 7-hJI£;&5-S 

a 4 g #©Sl®{PJi^#©&}A.#?$'i> UT-g^- 

[ 0 0 1 6 ] m 2 li, lS«gN* 1 6 ©J£j£ttB 

— >tr^UTV>2>= PEI (a) tCS*"f«fc-5 
j-^ v_^-b;i/fgaSi:V-^-b;HRas©Fa (IE5££ 
8: PS"*— ^pS^5i:PM^— Xfgi£5©H) ©WC 
PfritgN* MfS^l 6A s Jf^^ftTOS. ffiU V— * 

-fe;v^as©JH3aT- h- w v-feMsaD^fcnsi-rsfMS 
(b) tssn-c^si^ &mmw mmazi 6tv^ 

-f>-fe;u«*D (IEttCtt*»KN*Sll*l'-'f >«* 
8) H©8§gfafcU SajSN'SfflWl 6 tfJfcfSSftfr 
^»£ktfcRUT FN > • V-^IHI«©W£E/i , fiTl/ 

aD t-ent-Mrsi-rs v-^tMi^s t©w©sg^tb 
«.±t-rn«»fJE©igTiisc e>*v>. 
[0017] cctv-^tMas i: v-^-t^sa 

.t^C, 4-3©V-^-b;i/««SCH*n&««t©» 
filSN*£H«16a*Mt*. ;:©»£*> 12 2© 

«s«ss«-©»ift* 1 «^ u-c— >ffitt$:®^-r a - 

[0 0 18] i4Cli, *^IB©^2^6E0!l*75-r. * 
1 Hffi^J©^-& i: |5l«T- 65^ 4*- b «« 1 0 a C 

ii^-j-ct«t<jiMWEN*aiia*i esff^-rsci:* 5 

[0 0 1 9yip:ii> *»«!©» 3 ^JKWt^- ± 

a«jgN« fficriftflua i 7 &n« s aa^Ji 2±tcjg g. 
TT aoiTigitgN* g o£ |ikr7^B£-ri»¥B/i 
^ - > iaa ±© iot >_MiX^ u fe «t -5 v —>* -fe 
Sa s ^ v-^-te;i/«« s ©imo^ gaja 3 -ga* ufc 
±j k 4 - j © v — ^ ^fl a§j£ajft fc««'g 


(5) 


8-321606 


[0 0 2 0] 0 6Cfc£, *%B^©^4^SS0>J47T?1-. * 
3Htti0Jtt*15aE«li:*3SiJE0l**to*fc*©^ N 

j£U ctt£flft^£<fc?KN t Silji#J12±Kil5« 
KEN* fflatt«*l 7ft»J«Ufc4»©t?**- -©£5 

[0 0 2 1] 

BBfc ins, ROn^f 2 sMg^-^wwoaiHfc* 
1*4 k w>«H*fcfc4*i*«s*##*fMB*<o* 
1 1 *«s««*»j«bfcfc«)» 

'i> LT -JB* >i££tftf&?®£ ^ 4 - § * • 
[0 0 2 2] »*S2l3*©*liafcJ:n«» 

[0 0 2 3] If 3 fB«®#6Wlc «tn«, HSitft^ 1 

a>ogiSKS6 i traswwaxtt!**** 1 


s f w > t *tia * * * 2 »«g'<- 

ftt W± £ ffifE b fc fc »> F W > - V -X m«<Z) ttEE ft 

#t-#4. 

[0®©t8#&sypn 

[01] *3BWC«5tRS/W-MOSFETOjBl* 

ffi#J ft ^-fiKBfr® 0"£- $> 4 . 

[B2] ±.mmmmmiz&\fzYv-iy*)\<. v-* 

-fe;i/©¥®^*— VBBStft^"^® St & 5 . 

[03] ±l3^1^fiS^J^^»t5 >-b^K 
■fe ; U© ¥ ® > ^ - > 12S © ffe© fi^J ft ^ ® S * s ° 

[0 4] *^O^2^fi£0iJft^^KBE!"C$)4. 

[05] *f6fl8OS(S3*lli0«ftw - *"IRBfffilBI"C**« 
[06] *»qa©*4Sai6W*^IK»ffflBI"C**- 

[0 7] q&kO&WW— MOSFETftjjVt^Er®0 

T"&4<. 

[0 8 ] ±E«6#0!fc*SB-* F l^T >-fe>»K V-^-feA- 

© 3pg ; ^ - > lasft ^-r ¥@0t- *> ?> o 

jgjggN* SFW>Bl*£ 
-y-FSfeSlM 
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